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Evaluating the availability of essential drugs for hypertension, 
diabetes and asthma in rural Rwanda, 2018
F. Mbonyinshuti,1,2,3 K. C. Takarinda,4,5 S. Ade,4,6 M. Manzi,7 P. G. Iradukunda,8,9  
J. Kabatende,8,10 T. Habiyaremye,1,11 P. C. Kayumba2

The global burden of non-communicable diseases 
(NCDs) remains unacceptably high, especially 

among people living in low- and middle-income coun-
tries (LMICs). In 2016, approximately 41 million peo-
ple died due to NCDs, representing 71% of all causes of 
deaths globally,1 78% of which and 85% of premature 
adult deaths (i.e., deaths among people aged 30–69 
years) occurred in LMICs. Four main chronic NCDs are 
responsible for 80% of all premature deaths, and these 
include cardiovascular diseases, cancers, chronic respi-
ratory diseases (including asthma) and diabetes melli-
tus (DM).2,3 In LMICs, high mortality is often due to 
inaccessibility of health care services and inadequate 
access to essential drugs for their appropriate treat-
ment.4 Unfortunately, in many LMICs where these dis-
eases have been neglected in the past, their prevalence 
is increasing due to progressive changes in lifestyles of 
populations, including tobacco use, physical inactivity, 
harmful use of alcohol and unhealthy diets.5–7

While we are experiencing evolving global health 
challenges and increased NCD cases, shortages of es-
sential drugs are reportedly frequent, especially in 
rural health settings. Challenges that appear to hin-
der a continuous supply of NCD drugs in LMICs in-
clude inequitable distribution of drugs, limited re-
sources and poor stock management, coupled with 
the ever-increasing numbers of new NCD cases.8–10 A 
recent qualitative study conducted in Kenya showed 
that patients often buy NCD medicines from private 
pharmacies, where the price is higher due to fre-
quent unavailability of these products in public 
health facilities where they are cheaper or provided 
free of charge.4

Much of the global focus and financing mecha-
nisms have been channelled towards mitigating the 
high burden of communicable diseases such as HIV/
AIDS, TB and malaria which affect LMICs particularly 
sub-Saharan Africa. This has resulted in improved cov-
erage of healthcare provision, improved outcomes and 
health impact.11 However, this has diverted attention 
away from NCDs, which are on the rise in sub-Saharan 
Africa. In Rwanda, NCDs are estimated to account for 
44% of all deaths, and 18% of adults aged 30–70 years 
are at risk of premature death from NCDs. Risk factors 
for NCDs such as raised blood pressure and blood glu-
cose are estimated to affect respectively 20% and 3% 
of adults aged 18 years.12 In 2013, NCDs accounted 
for approximately 52% of all hospital outpatient con-
sultations and 22% of hospitalisations in Rwanda. 
Much effort is now being expended to mitigating the 
burden of NCDs in the country.13

In 2017, Rwanda was among half of the worldwide 
countries reported to have all 10 NCD essential medi-
cines as “generally available” in public primary care 
facilities.12 However, this may not always translate 
into uninterrupted availability of drugs in required 
quantities at the health facility level due to various 
constraints, including supply chain-related challenges. 
According to a previous study conducted in northern 
Rwanda on the availability of drugs for the manage-
ment of communicable diseases such as diarrheal dis-
eases and malaria, the average stock-out duration 
ranged between 7 and 30 days for oral rehydration salt 
and quinine 300 mg, which are common essential 
drugs.14 To our knowledge, no study has been con-
ducted to assess the availability of NCD drugs in 
Rwanda, particularly captopril, metformin and in-
haled salbutamol, which are among the essential 
drugs for the management of hypertension, DM and 
asthma, respectively.
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SETTING: Hypertension, diabetes mellitus and asthma 
are on the rise in developing countries, including 
Rwanda; there is thus a need to ensure uninterrupted 
drug availability.
OBJECTIVES: To assess 1) the frequency and duration of 
drug stock-outs; 2) lead time duration 3) monthly stock lev-
els; and 4) drug quantities requested vs. quantity delivered 
for captopril, metformin and inhaled salbutamol between 
January and December 2018 Kirehe District, Rwanda.
DESIGN: This was a cross-sectional study using second-
ary programme data.
RESULTS: The median annual stock-outs for captopril, 
metformin and inhaled salbutamol were respectively 4 
(IQR 3–4), 3 (IQR 2–3) and 4 (IQR 4–5) at rural health fa-
cilities (RHCs); no stock-outs occurred at the district hos-
pital. For all three drugs, the median lead time was 7.5 
days (IQR 5.5–11.5) at the hospital vs. 5 days (IQR 3–6) 
in RHCs. Stock status for captopril was below the 4-week 
minimum stock level for 2/12 months at the hospital vs. 
7/12 months at the RHCs, while metformin and inhaled 
salbutamol were below the 4-week minimum stock levels 
for respectively 1/12 and 4/12 months at both hospital 
and RHCs. Total drug quantities delivered were less than 
the combined total quantities requested in respectively 
8/12, 5/12 and 8/12 months for captopril, metformin 
and inhaled salbutamol.
CONCLUSION: There is a need to regularly and effec-
tively monitor drug stock levels and ensure timely and 
sufficient stock replenishment to avert stock-outs.
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The aim of the present study was to investigate the 
availability of essential drugs used in the treatment of 
selected NCDs such as captopril, metformin and in-
haled salbutamol. Specific objectives were to compare 
between the district hospital and selected rural health 
centres (RHCs) of Kirehe District, Rwanda, from Janu-
ary to December 2018 and stratified by NCD drug: 1) 
the annual frequency and duration of drug stock-outs; 
2) the average lead time duration (time between the 
placement of an order and delivery of new stock by 
the supplier); 3) the monthly trends in drug stock lev-
els in relation to maximum-, minimum- and emer-
gency- stock levels; and 4) the number of drug requests 
from health facilities vs. the total number of drug de-
liveries from the district pharmacy.

STUDY POPULATION, DESIGN AND 
METHODS

Study design
This was a cross-sectional study using routinely col-
lected programme data.

Settings
Rwanda (surface area: 26,338 km2; 2017 population: 
12.2 million) is a small landlocked country located in 
East Africa. At the end of 2016, there were 30 district 
pharmacies, 8 referral hospitals, 4 provincial hospitals, 
36 district hospitals and 499 health centres.15 Kirehe 
District, a rural setting located in the Eastern Province, 
has a population of approximately 340,400 inhabi-
tants and the district has 16 rural health centres 
(RHCs), 1 district hospital and 1 district pharmacy.

Pharmaceutical supply chain management in 
Rwanda
In Rwanda, captopril, metformin and inhaled salbu-
tamol are part of the essential NCD drugs that are 
commonly dispensed for managing patients with hy-
pertension, DM and asthma, respectively, in line with 
national treatment guidelines.16,17

According to the Rwanda pharmaceutical supply 
chain structure, all public health facilities located in 
the district procure all drugs from the district phar-
macy through monthly orders.18 They also report on 
drug consumption on a monthly basis using the elec-
tronic Logistics Management Information System 
(eLMIS) which connects the Ministry of Health, the 
national medical store, district pharmacies and 
health facilities. A health facility drug request order 
is based on historical data, especially consumption 

and available stock. Drug stocks should not normally 
fall below the minimum- and emergency- stock level 
thresholds estimated according to previous con-
sumption data.19

The district pharmacy procures drugs from the na-
tional central medical stores which are public and may 
alternatively procure from faith-based organisations; if 
not available, medical products can be procured from 
private pharmaceutical wholesalers. While the Minis-
try of Health has an overall supervisory role, the dis-
trict pharmacy has the mandate to distribute drugs to 
health facilities, supervise and ensure their rational use 
within the district catchment area.

Study population
This study focused on aggregate monthly data for cap-
topril, metformin and inhaled salbutamol at the dis-
trict pharmacy, district hospital and five randomly se-
lected RHCs in Kirehe District from 1 January to 31 
December 2018.

Data variables and sources of data
Data variables collected by each facility and for each 
drug included the following: month, monthly drug 
stock status, monthly drug consumption, frequency of 
stock-outs, stock-out duration, date of drug orders, de-
livery date, lead time, average monthly consumption, 
maximum, minimum and emergency stock levels. 
Data were extracted into an Excel database (MicroSoft, 
Redmond, WA, USA) from the eLMIS database and 
from stock cards during field data collection visits.

Data analysis and statistics
Data were imported into Stata v15 (Stata Corporation, 
College Station, TX, USA) for data cleaning and analy-
sis. Descriptive statistics comprised numbers and pro-
portions for categorical variables and medians and 
their respective interquartile ranges (IQRs) for skewed 
continuous variables. Graphs were generated using Ex-
cel and Stata. Median monthly drug consumption pat-
terns and median lead time duration were compared 
using Wilcoxon’s rank-sum test for each drug. Levels 
of significance were set at 5%.

Ethics and consent
Ethical approval was obtained from the Rwanda Na-
tional Ethics Committee, Kigali, Rwanda (Approval 
Number 683/RNEC/2019) and the Ethics Advisory 
Group of the International Union Against Tuberculosis 
and Lung Diseases, Paris, France (EAG Number 31/19). 
The study used secondary programme data and con-
sent was not required.
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TABLE 1  Median monthly consumption of NCD drugs stratified by type of health facility in Kirehe District, 
Rwanda, January–December 2018

Medical product

Monthly consumption

P value
District hospital
Median [IQR]

Rural health centres
Median [IQR]

Captopril tablet 250 mg 27,762.5 [20,000–38,500] 1950 [1309–3233] 0.01
Metformin 500 mg 9750 [6500–13,750] 1000 [500–1500] 0.01
Inhaled salbutamol 250 mcg 225 [158–372] 21 [11.5–40.5] 0.01

NCD = non-communicable diseases; IQR = interquartile range.
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RESULTS

Table 1 shows that in comparison to RHCs, the median monthly 
consumption for the three NCD drugs was significantly higher at 
the district hospital (P  0.01). Figure 1 shows that there were no 
stock-outs recorded at the district hospital. In contrast, the me-
dian annual stock-outs for captopril, metformin and inhaled sal-
butamol at RHCs were respectively 4 (IQR 3–4), 3 (IQR 2–3) and 4 
(IQR 4–5). At the district pharmacy, there were respectively 13, 3 
and 4 drug stock-outs observed throughout the year for captopril, 
metformin and inhaled salbutamol.

Table 2 shows that the overall median lead time for all three 
NCD drugs was significantly longer at the hospital than in RHCs 
(7.5 days, IQR 5.5–11.5 vs. 5 days, IQR 3–6; P  0.001). The me-
dian drug stock-out duration for all three NCD drugs at RHCs was 
7 days (IQR 4–11) but it was longer, up to 10 days (IQR 6–18), for 
captopril.

Stock status for captopril was below the 4-week minimum 
stock level in 2/12 (16%) months at the hospital vs. 7/12 (58%) 
months at RHCs. However, metformin and inhaled salbutamol 

were only below the 4-week minimum stock levels at both the 
hospital and RHCs in 1/12 (8%) months and 4/12 (33%) months, 
respectively (Figure 2).

Total quantities of drugs delivered from the district pharmacy 
to health facilities were less than the combined total quantities re-
quested for 8/12 (67%), 5/12 (42%), 8/12 (67%) months for respec-
tively captopril, metformin and inhaled salbutamol (Figure 3).

DISCUSSION

We assessed availability of drugs for hypertension, DM and 
asthma in rural health settings of Rwanda, and there were some 
notable findings. Compared to RHCs, NCD drug consumption 
was higher at the hospital, with no drug stock-outs observed. At 
RHCs, stock-outs were frequent, with an average duration of 1 
week and particularly longer for captopril. Drug stock-outs were 
also observed at the district pharmacy warehouse and were also 
more frequent for captopril than for other drugs. The lead time 
was on average therefore nearly 1 week at the hospital com-

TABLE 2  The lead time and stock-out duration for district hospital and health facilities respectively, stratified by NCD drug in Kirehe District, 
Rwanda, January–December 2018

Medical products

Days, n

P value

Total Rural health centres District hospital

n* Median [IQR] n Median [*IQR] n Median [IQR]

Lead time        
  Captopril tablet 250 mg 58 5 [4–6] 50 5 [4–6] 8 6 [5.5–9.5] 0.05
  Metformin 500 mg 34 5 [4–7] 30 5 [4–6] 4 10 [6–13] 0.09
  Inhaled salbutamol 250 mcg 47 5 [3–7] 43 5 [3–7] 4 9.5 [6–11] 0.06
  Total 139 5 [4–7] 123 5 [3–6] 16 7.5 [5.5–11.5] 0.01
Duration of stock-outs        
  Captopril tablet 250 mg 19 10 [6–18] 19 10 [6–18] — — —
  Metformin 500 mg 13 6 [4–7] 13 6 [4–7] — — —
  Inhaled salbutamol 250 mcg 21 6 [5–11] 21 6 [5–11] — — —
  Total 53 7 [4–11] 53 7 [4–11] — — —

* Number of periods with complete data across the different health facilities by type of medical product for the months from January to December 2018 out of 72 periods for 
each of captopril, metformin and inhaled salbutamol and 216 periods for all three medical products combined.
IQR = interquartile range.

FIGURE 1  Annual frequency of non-communicable disease drug stock-outs stratified 
health facility in Kirehe District, Rwanda, January–December 2018.
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FIGURE 2  Average weeks of drug stock levels of three NCD drugs in com-
parison to maximum-, minimum- and emergency- stock level thresholds, strat-
ified by type of health facility in Kirehe District, Rwanda, January–December 
2018. NCD = non-communicable diseases.
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FIGURE 3  Monthly trends for quantity of drugs requested by health facilities vs. total 
quantities of drugs delivered from the district pharmacy and the percentage net stock 
supplies stratified by type of NCD drug in Kirehe District, Rwanda, January–December 
2018. The proportion of net stock supplies is the percentage difference between the 
total quantities of drugs delivered minus the total quantity requested divided by the 
total quantity requested on a monthly basis. NCD = non-communicable diseases.
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pared to RHCs. Unlike metformin and inhaled salbutamol, which 
were mostly well-stocked at all RHCs, captopril was frequently be-
low the minimum recommended levels at health centres, while 
above or within the recommended stock levels at the district hos-
pital. Overall, monthly drug stock deliveries were lower than 
health facility requests, with isolated months where drugs were 
oversupplied, which was subsequently followed by lower health 
facility requests, particularly for metformin.

The major strength of our study was the use of routine pro-
gramme data; our findings can thus be extrapolated to other simi-
lar rural health settings within the public health system in 
Rwanda. However, our study had some limitations, as we did not 
assess data on the number of patients receiving treatment for the 
three NCD conditions as a means of verifying drug consumption 
accuracy; we also did not assess drug stock status at the central 
medical stores in relation to drug stock availability at the district 
pharmacy.

There are a number of possible reasons for our study findings. 
First, the higher consumption of all NCD drugs at the hospital is a 
result of more patients seeking treatment and care for these con-
ditions at the hospital level, where doctors and relevant medical 
diagnostic tools are available. In Rwanda, as in many other set-
tings, NCD care has traditionally been doctor-led, but in recent 
years there has been task-shifting towards nurse-led NCD patient 
care.20 The stock-outs observed at the health centre-level, particu-
larly for captopril, is an indication that hypertension is the most 
common NCD condition treated; this is also reflected by the 
higher drug consumption of captopril. This is not surprising 
given that in Rwanda, an estimated one in five adults are reported 
to have elevated blood pressure, while only three per 100 persons 
have raised blood glucose levels, which are risk factors for hyper-
tension and DM, respectively.12

The stock-outs at RHCs may also be associated with submis-
sions of incorrect order requests and poor recording of manage-
ment tools due to health workers not adhering to pharmacy stan-
dard operating procedures (SOPs) for accurate drug 
quantification.21 In addition, while there are designated nurses 
responsible for pharmacy stock management in RHCs, they are 
often overwhelmed with the provision of integrated health 
services.21,22

Unlike antiretroviral or anti-TB drugs, which are offered free of 
charge, NCD drugs (among other essential medicines and their as-
sociated health services) are paid for by the patients, mostly using 
the Community Based Health Insurance (CBHI) scheme, which 
covers the majority of the Rwanda’s population.23 While the CBHI 
is a good intervention, occasional payment delays by the CBHI 
have led to increasing drugs debts among health facilities, and 
this can further limit their ability to place adequate stock orders 
and comply with re-supply frequency among both district phar-
macy and health facilities.

The stock-out durations observed in RHCs may be explained 
by late notices of low drug stocks or submission of emergency 
stock order requests to the district pharmacy. This may be cou-
pled with transport unavailability at the health facility for timely 
collection of ad-hoc emergency supplies from the district phar-
macy if stocks are available. Alternatively, RHCs may borrow 
stocks from neighbouring RHCs with adequate stocks until they 
receive scheduled deliveries from the district pharmacy. The lon-
ger drug delivery lead time at the district hospital compared to 
RHCs, despite its proximity to the district pharmacy, is likely due 
to the greater priority being accorded to RHCs who encounter 
more frequent stock-outs.

Drug stock-out occurrences are not only unique to Rwanda’s 
health setting. Our findings are similar to those reported in a 
study conducted in Swaziland in which stock-outs at centralised 
medical stores ranged from 3 to 6 months.24 Drug stock-outs have 
also been reported in other sub-Saharan African countries for free-
of-charge HIV commodities, where approximately half of all as-
sessed health facilities encountered a stock-out occurrence with a 
median duration of 1 month, which was associated with chal-
lenges in managing supply chain.25

There are important implications arising from this study. 
First, the occurrence of drug stock-outs is detrimental to patient 
treatment adherence and further retention in care which often 
leads to poor related health outcomes. In a study from South Af-
rica, health workers reported patients becoming lost from care 
when advised to return to the health facility at a later date for 
drug re-supplies.26 In Rwanda, the presence of a digital tool (eL-
MIS), gives the district pharmacy as well as the Ministry of 
Health the ability to more regularly monitor real-time data on 
health facility NCD drug consumption and stock levels. This 
should guide performance-informed support and supervision 
visits to assess the accuracy of drug quantity requests submitted 
to the district pharmacy and to assess bottlenecks influencing 
drug stock-out occurrences.

Second, while there is guidance from the district pharmacy on 
ensuring that drug stock levels do not fall below the minimum- 
or emergency- stock level thresholds, this practice is not being ad-
hered to. This often leads to reactionary submission of emergency 
order requests that are subsequently followed by stock-outs of 
long durations. Therefore, there is need for effective implementa-
tion and compliance with SOPs on health commodity manage-
ment coupled with availability of skilled staffs and a well-func-
tioning digital supply chain.

Third, the insufficient drug deliveries in relation to submitted 
stock order requests which often culminates in drug stock-outs 
suggest the need to investigate the challenges related to delayed 
CBHI payments to health facilities. These delays often lead to lim-
ited funds to procure adequate quantities of NCD drugs that 
match health facility needs.

In conclusion, we observed frequent drug stock-outs of long 
duration at RHCs, particularly for captopril. This is coupled with 
delayed and insufficient drug deliveries compared to health facil-
ity needs. Regular tracking of NCD drug stock levels need to be 
reinforced to avert stock-outs and ensure an optimised availability 
of NCDs drugs, especially captopril.
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CONTEXTE : L’hypertension, le diabète sucré et l’asthme augmentent 
progressivement dans les pays en développement, y compris le 
Rwanda ; il est donc nécessaire d’assurer une disponibilité 
ininterrompue des médicaments.
OBJECTIFS : Évaluer 1) la fréquence et la durée des ruptures de stock 
de médicaments ; 2) durée du délai d’approvisionnement ; 3) niveaux 
de stock mensuels ; et 4) quantités de médicaments demandées par 
rapport aux quantités livrées pour le captopril, la metformine et le 
salbutamol inhalé ; entre janvier et décembre 2018 dans le district 
rural de Kirehe, au Rwanda.
METHODE : Il s’agissait d’une étude transversale utilisant des 
données secondaires de programme.
RÉSULTATS : Les ruptures de stock annuelles médianes pour le 
captopril, la metformine et le salbutamol inhalé étaient 
respectivement de 4 (intervalle interquartile [IQR] 3–4), 3 (IQR 2–3) 
et 4 (IQR 4–5) dans les Centre de Santé ruraux et aucune rupture de 

stock n’est survenue à l’hôpital de district. Pour les trois médicaments, 
le délai d’approvisionnement médian était de 7,5 jours (IQR 5,5–
11,5) à l’hôpital contre 5 jours (IQR 3–6) dans les services sanitaires 
ruraux. L’état des stocks de captopril était inférieur au niveau de stock 
minimum de 4 semaines pendant 2/12 mois à l’hôpital contre 7/12 
mois aux services sanitaires ruraux, tandis que pour la metformine et 
le salbutamol inhalé ils étaient inférieurs aux niveaux de stock 
minimum de 4 semaines pour 1/12 et 4/12 mois à l’hôpital et dans 
les Centre de Santé ruraux, respectivement. Les quantités totales de 
médicaments livrées étaient inférieures aux quantités totales 
combinées et demandées en 8/12, 5/12 et 8/12 mois pour le 
captopril, la metformine et le salbutamol inhalé, respectivement.
CONCLUSION : Il est indispensable de surveiller régulièrement et 
convenablement les niveaux des stocks de médicaments et d’assurer 
un réapprovisionnement en temps propice et en quantité appropriée 
pour éviter les ruptures de stock.


